Unpaid carers who provide intimate support to family members within their home carry out an emotionally intensive role. The health consequences of this undertaking may outlast the life of the family member being cared for, should that care recipient pass away. As part of a large study of mental health outcomes following bereavement, we compared the mental health risk to unpaid carers bereaved of a care recipient with the risk to persons otherwise bereaved and to non-bereaved carers.
INTRODUCTION
Though experiencing bereavement is difficult for any person, some people are affected more acutely 1, 2 . It is important to try to understand who will suffer the most after the death of someone close to them, as this can help ensure that available resources reach those bereaved persons in most need of structured support.
The issue of mental health is highly pertinent for those individuals providing unpaid care to members of their family and household with illness or disability [3] [4] [5] [6] . Caring workload has been shown to relate to psychological distress among unpaid carers, particularly among those with a high caring burden 6 and particularly among women 4 . Conversely, however, while health problems have been shown among carers, the caring role has also been shown to predict greater longevity of life 5 . This suggests the existence of benefits underrepresented in the literature, such as increased resilience and personal fortitude.
There are several reasons to believe that bereavement of someone to whom a person has provided care may affect a person differently from bereavement in other circumstances. On one hand, the caring relationship may represent one of greater intensity which is grieved for more profoundly than other bereavement. Attenuated distress may also reflect internalised guilt or continued rumination on the part of the former carer 6 , who may feel their care was insufficient to avert the death, or to improve the person's end-of-life experience. On the other hand, it is argued elsewhere that those who struggle acutely to cope are the minority and that caregivers usually have great resilience from which to draw when the time to comes to grieve for the person they cared for 7 . Furthermore, a study of persons bereaved through cancer revealed that greater duration spent caring for the deceased mitigated against the onset of complicated grief 8 .
The degree to which either the stresses or benefits associated with caring are accentuated or eliminated by the death of the care recipient has been explored but not firmly established.
While it seems likely that a bereaved carer will grieve differently to other bereaved parties, it is unclear precisely how caring history might modify the mental health burden of bereavement. Beery and colleagues 9 found those with greater caregiving burdens prior to bereavement to be more likely to experience poor mental health. found no difference between current caregivers' levels of depression and anxiety compared with those bereaved over three years ago, with both groups at elevated risk compared with controls. However, taking a longer observation period, Hirst 4 found that caregivers returned to normal levels of psychological wellbeing within five years of the cessation of their role. It is noteworthy that the latter study does not differentiate role cessation through bereavement from other circumstances of cessation, effectively assuming bereavement to be equivalent to a reprieve of caring duty.
Among bereaved caregivers, sociodemographic factors and pre-event mental ill-health have been shown to dispose a person to complicated grief 7 . The growing number of children and young people involved in caring has become an issue of concern to public health communities. Young people are perceived as particularly vulnerable to caring burdens, as well as to interruption of the normative pathway to adulthood via education 1, 2 . Furthermore, some authors suggest a differential impact on women because caring roles are placed within a wider portfolio of caring duties, such as childcare, which are borne disproportionately by women 3 . These concerns highlight the imperative to consider which carers will be most affected following bereavement. A further area of interest is the relationship between duration or intensity of the caring period and mental health sequelae. Fujisawa and colleagues 10 found no additional risk conferred by having being primary carer to the deceased. However, intensity of relationship prior to bereavement (i.e. seeing the person every day in their last week of life) did increase the likelihood of complicated grief.
Understanding the relationship between the amount of care given and mental health outcomes post-bereavement would help greatly to disentangle the significance of ending the caring relationship in this way and suggest mechanisms by which this particular type of bereavement will affect mental health.
Conclusions on these questions have usually been drawn from data provided by bereaved individuals accessed through purposive recruiting. This creates two limitations, namely that there is no non-bereaved control group and that willing participants may be an unrepresentative sample of the target population. However, using linked administrative data from a representative population sample is an unobtrusive alternative in the pursuit of generalizable findings. The current study uses such a sample from Northern Ireland to pursue such and alternative.
Hypotheses
Given the evidence on either side, the current study adopts two two-tailed hypotheses, namely that the risk of poor mental health outcomes is different for carers who are bereaved compared with:
 non-carers who are bereaved (H1);  carers who are not bereaved (H2).
If bereaved carers are particularly at risk of, or protected from, poor mental health, we expect that those carers who provided more care would be further at risk or further protected (H3).
METHODS

Data Sources and Linkage
This study capitalises on a unique linked dataset which allows for population-wide assessment of mental health outcomes. The spine of the dataset is the Northern Ireland Furthermore, an anonymised indicator of prescribing General Practitioner (GP) was included so that practice-level variation in prescribing habits and preferences are not allowed to affect overall estimates of the risk of mental health problems. The current analysis uses as outcome antidepressant or anxiolytic prescription in between January and February of 2010, allowing for all available deaths of participants' census co-residents to be included. Datasets were linked using anonymous one-way encryption methods by the data custodians, and the anonymous data extract was made available to the research team. Carer status is determined from the Census responses to the following items (by the NILS member and co-residents respectively).
"Do you look after, or give any help or support to family members, friends, neighbours or others because of:
 long-term physical or mental ill-health or disability  problems related to old age?
Do not count anything you do as part of your paid employment" (Response options: None; 1-19 hours a week; 20-49 hours a week; 50+ hours a week) "Do you have any long-term illness, health problem or disability which limits your daily activities or the work you can do?
Include problems which are due to old age" (Response options: Yes/No) If the NILS member reported being a carer in 2001, and one of their co-residents reported having a long-term limiting illness (LLTI) in the same year, the NILS member is assumed to be providing care within the home to that co-resident. If the same co-resident with LLTI in 2001 dies within the lifetime of the study, the person is identified as a bereaved carer. To examine the interaction between carer workload and bereavement, a further set of exposure sub-categories were generated for carers and bereaved carers, namely persons who gave provided care for 0-20; 20-50; or greater than 50 hours per week.
Four discrete exposure categories were identified: those bereaved of a cared-for co-resident (N = 5,090); carers not bereaved (N = 19,067); other persons (non-carers) bereaved of a coresident (N = 16,638); and the reference group with no exposure to either bereavement or caring burden (N = 279,484).
Analysis
A case-control analysis of mental health outcomes between January and February 2010 was conducted, controlling for confounders related to the likelihood of both bereavement and mental health problems. These included being female, being older, lower educational attainment and area-level deprivation. Table 1 outlines the distribution of the selected confounders by caring status.
Preliminary analyses tested for moderating influences of gender and age on the relationship between caring status, bereavement and mental health. There was evidence of a significant interaction between age and exposure, with caring roles creating greater risk to mental health for people in emerging adulthood than for older people. There was no evidence of variation comparing males and females. Given these preliminary interactions, predictive models were stratified by age group: young/emerging adulthood age (16-24), working age (25-64) and retirement age (65 and older).
The main logistic regression models used as outcome a binary variable: prescribed antidepressant in either January or February of 2010. Models were robust to the use of two alternative proxy outcome, anxiolytic prescription and length of prescription (available on request).
Given the debate in the literature as to how long subsequent to bereavement a carer might be expected to suffer mental ill-health, two iterations of the main models were produced. The first model restricted bereavement to instances three years or longer prior to the observation (December 2006 or earlier), while the second restricted to five years or longer prior (December 2004 or earlier) .
RESULTS
People in the oldest of the three age groups were most likely to be carers, bereaved or nonbereaved, or to be otherwise bereaved, while persons in the youngest group were least likely to experience these exposure conditions (χ² probability < 0.001 in each case; see Table 1 ).
Among the oldest group, 4.39% of people had been bereaved of someone to whom they provided unpaid care (N = 2,491), compared with 1.49% in the working age group (N = 2,960) and 0.17% in the youngest group (N = 101).
Taking the entire population together, Table 2 shows that risk of poor mental health was greater in each of the three exposure groups when compared to the general population 3 . In descriptive terms, prevalence of antidepressant prescription was highest among bereaved carers, while both non-bereaved carers and bereaved non-carers were more often prescribed to than the reference group (χ² (3) > 1000 ; p < 0.001).
Unadjusted logistic regression shows overlapping confidence intervals around odds ratios for the two carer categories. While this suggests little evidence for any difference between bereaved and non-bereaved carers, there is evidence that both of these groups are at greater risk of poor mental health than people bereaved in other circumstances of an ill co-resident.
Risk to non-bereaved carers compared with the reference category is evidenced across all age bands, but is particularly acute among young people ( Table 2) . By contrast, carers of retirement age have only marginally elevated risk of antidepressant prescription. There is also age variation in the effect of bereavement on non-carers. Working age people in this group appear to be less affected by bereavement than persons at either extreme of the age spectrum, though this difference is less pronounced in covariate-adjusted models ( Table 3) .
Comparing bereaved carers with other bereaved persons
Among working age people, bereaved carers were around 50 per cent more likely to be prescribed antidepressants than the reference group (Table 2) . Bereaved non-carers were also at an elevated risk, but less so than bereaved carers (circa 15%). The gap between the two narrows in covariate-adjusted models ( Table 3 ). For those bereaved in the past three years, the risk estimated for bereaved carers was larger in descriptive terms, although confidence intervals around the two estimates overlap to a small extent. Furthermore, sub-comparisons by recency of bereavement suggest that the grief trajectory of the two groups differs substantially. The estimated risk to carers bereaved over five years previously differed little from the risk to persons bereaved in the past three years. Non-carers bereaved before 2005 were no more likely to receive antidepressants than the reference group. This finding indicates that bereavement effects may be more long-lasting for those who provided unpaid care.
In the retirement age band, antidepressant prescription is initially estimated to be marginally less likely in the bereaved carer group than in the otherwise bereaved group (Table 2) . After adjustment for covariates, the risk estimate for both groups is approximately equivalent (38%; 40%; Table 3 ). As with the working age group, the time profiles of the bereavement effect are distinct. For bereaved carers, risk estimates decline steadily with greater length of time elapsed since bereavement. While estimates also fall for bereaved non-carers, the decline is less pronounced.
For the younger age group, while an elevated risk burden is observed for recently bereaved young carers, overlapping confidence intervals suggest that there is little overall difference between bereavement effects for non-carers and carers in the young bereaved population. The small sample size means that these comparisons may be underpowered, and prohibits analysis of time since bereavement,
Comparing bereaved and non-bereaved carers
Among the retirement age band, both bereaved carers and non-bereaved carers were more likely to receive antidepressant prescriptions than the reference group. This is shown in both unadjusted ( Table 2 ) and covariate-adjusted models ( Table 3 ). In descriptive terms, risk estimates are higher for older carers bereaved in the past five years. However, confidence intervals around risk estimates for non-bereaved carers suggest overlap with those of recently bereaved carers, suggesting the evidence of added mental health burden following bereavement is weak.
For working age people, unadjusted models indicate that bereaved carers were no more likely than non-bereaved carers to be prescribed antidepressants ( Table 2 ). This suggests working age carers are similarly likely to be prescribed for poor mental health regardless of whether or not the care recipient is deceased. Note, however, that adjustment for covariates causes a diminution in the risk estimate for non-bereaved working age carers, while adjusted models continue to show bereaved carers as being at elevated risk of poor mental health (Table 3) .
For young people, while current carers are at greater risk of antidepressant prescription than bereaved carers, the estimates are based on small numbers. What can be noted is the substantially elevated risk to non-bereaved young carers, who are at almost twice the risk of poor mental health as non-bereaved non carers. This gives a strong suggestion that young carers are particularly vulnerable to the burden.
Levels of carer involvement
There is evidence to suggest that among working age people, people who become bereaved after giving in excess of 50 hours of care per week to the decedent are particularly at risk of being prescribed antidepressant medication. Table 4 shows that, among the bereaved carer group, while confidence intervals around risk estimates overlap, risk is clearly elevated for the 50+ hour group when compared to either bereaved non-carers or to non-bereaved carers at the equivalent level of weekly involvement. No corresponding pattern could be determined for persons in the retirement age band. All bereaved carers were at an equivalent level of risk to bereaved non-carers.
DISCUSSION
Hypothesis 1, that bereaved carers will experience different post-bereavement outcomes from the rest of the bereaved population, is not supported by models which include recent bereavements, although a descriptive comparison of risk among the working age band is suggestive of elevated risk to bereaved carers. However, analysis of caring intensity suggest that, among working age people, those bereaved after bearing the greatest caring burden were more at risk than non-bereaved carers. Therefore, there is no evidence of increased resilience accrued by bereaved carers, as suggested by Schulz and colleagues 7 and by Chiu and colleagues 8 . The idea of deeper mourning, residual guilt 6 or grief compounded by grief for one's own role, are substantiated but only among working age carers in the most intensive caring relationships. There is evidence that bereaved carers recover from mental ill-health at a different pace from other bereaved persons, although the direction of effect varies with age.
Data on retirement age persons supports an easing of mental health burden with time for bereaved carers, whereas among working age persons, bereaved carers endure more sustained mental ill-health than those otherwise bereaved. Hypothesis 2, that bereaved carers will be differently at risk of poor mental health compared to the rest of the caring population, is strongly supported in the case of working age carers, among whom a greater risk of mental health problems is estimated for bereaved than for nonbereaved carers. This challenges the idea of bereavement offering a reprieve from the burden of caring. There is some support for this hypothesis in the case of older carers, but no evidence of a similar relationship among young carers. Hypothesis 3 is substantiated in so far as the excess risk to bereaved carers versus comparators was far greater for those who provided the greatest number of hours' care, supporting the proposition of Beery and colleagues 9 that those with the greatest prior burden experience loss most acutely.
Results suggest that risks to carers, bereaved and otherwise, depend both on the length of time elapsed since bereavement and on the age of the carers. Older people appear to be more resilient to the stressful effects of unpaid caring and to experience less prolonged suffering after bereavement. Furthermore, while, for most adults, bereavement and caring burden appear to confer similar risks to mental health, the exception to this is people who provide care at a young age. Data for this group demonstrate that poor mental health outcomes are highly prevalent for carers of this age, more so than persons bereaved at a similar age. Only in the case of the retirement age band is there evidence of additional mental health risk to bereaved over non-bereaved carers.
The variation in how bereavement and caring experience interact to differently affect people at different life stages is intriguing. These differences allow for considering factors underlying the risks to certain carers. The prolonged risk to people of working age could reflect disruption to normal working life, employability and attendant social support networks, contributing to longer-term mental health problems. It may also be that, for older people, being capable of caring for a dying relative is a marker of self-efficacy and self-worth which protects against some of the impact of witnessing that relative's health deteriorate and recalling that deterioration after death. Common to both of these putative mechanisms is the idea of role expectation. For working age people, a term of caring followed by bereavement may mark a departure from normative roles such as work and leisure, an incongruity between self-image and reality, and a resultant detachment from one's role within a social network.
The lack of similar peers on whom to model one's own role may compound this. Meanwhile, caring is a more expected role among older people and inability to fulfil that role is the greater stressor.
Limitations
For the above interpretation of the observed trends, it is assumed that the distribution of antidepressant prescription accurately represents the distribution of mental health problems in the population. Note that the availability of these data owes in part to the integrated nature of the healthcare system in Great Britain and the data which this creates. Furthermore the fact that healthcare services and medication can be accessed in Northern Ireland without charges at the point of access may allow for more comprehensive coverage of mental health by this proxy measure than would be possible in other jurisdictions. Furthermore, the trends observed may partly capture the judgement and attitude of physicians rather than latent mental ill-health. Some physicians may classify either caring burden or bereavement itself as a depressive symptom, signalling need for treatment and prescription.
Even if antidepressant prescription is representative of underlying population-level mental health, physician prescribing captures only a subset of mental health problems. Therefore, the estimates provided of the effect of bereavement on likelihood of mental health problems are likely to be underestimates of the actual effect. However, existing evidence indicates that there is considerable correspondence between diagnostic assessment and antidepressant prescription, suggesting it is an acceptable proxy indicator 11, 12 . Furthermore, the comparative effect on different groups is the central focus of this paper and there is no a priori case that carers would be differently likely to see a physician following bereavement.
Given the specificity of these findings to caring and mental health in Northern Ireland, further research is required to ascertain whether they can be generalized to other regions.
Conclusions
Services designed to alleviate mental health risks, both to bereaved persons and to the general population, should consider any history of a caring relationship between the bereaved and the decedent, and also the stage of life at which the caring relationship was entered into. 
